Iron, melanin and dopamine interaction: relevance to Parkinson's disease.
1. Interaction between iron and melanin may provide a reasonable explanation for the vulnerability of the melanin containing dopaminergic neurons in the substantia nigra (SN) to neurodegeneration in Parkinson's disease (PD). 2. Scatchard analysis of the binding of iron to synthetic dopamine melanin revealed a high-affinity (KD = 13 nM) and a lower affinity (KD = 200 nM) binding sites. 3. The binding of iron to melanin is dependent on the concentration of melanin and on pH. 4. Iron chelators, U74500A, desferrioxamine and to a lesser extent 1,10-phenanthroline and chlorpromazine could displace iron from melanin. In contrast, 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) and its metabolite 1-methyl-4-phenyl-pyridinium (MPP+), which cause Parkinsonism, were unable to displace iron. 5. Melanin alone reduced lipid peroxidation in rat cortical membrane preparations. However, iron induced lipid peroxidation, which could be inhibited by desferrioxamine, was potentiated by melanin. 6. Iron bound to neuromelanin in melanized dopamine neurons was detected only in parkinsonian brains and not in controls. The interaction of iron with neuromelanin as identified by x-ray defraction technique was identical to iron interaction with synthetic dopamine melanin. 7. In the absence of an identified exogenous or endogenous neurotoxin in idiopathic Parkinson's disease, iron-melanin interaction in the SN may serve as a candidate for the oxygen-radical induced neurodegeneration of the melanin containing dopaminergic neurons.